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CC»fPOSITIONS AHD METHODS FOR THE 
ADMINISTRATION OF «-AMINOLE?uSni?^CID 
AND PHARMACEDTICAL BQDIVAUaiTS TH^F 

This application is a continuation-in-part of 
PCT/US94/09466, filed August 27, Which is a 

continuation-in-part of serial No. 08/112,330 filed 
August 27, 1993, which is a continuation-in-part of 
PCT/US92/01730, filed February 27, 1992, which is a 
continuation-in-part of U.S. Application Serial No. 
07/813,196, filed Deceaiber 23, 1991, now U.S. Patent No. 
5,234,957, which is a continuation-in-part of U.S. Patent 
Application serial No. 07/661,827, filed February 27 
15 1991 and now abandoned. All of the foregoing 
applications are hereby incorporated ioy refermce. 

Baclcqround of »>i» jw^j^^^i^^ 



10 



2D 
25 



_5-Aminoievulinic acid, also referred to as 
aminoleyulinic acid or 5.ainino-4-oxopentanoic acid, is 
referred to herein as "ALA*. ALA has been known for over 
40 years to be a precursor in the metabolic pathway to 
bene in humans and to chlorophyll in plants, until the 
past ^ yeare ALA has been of limited usefulness 
naa,ely, use limited to poirphyrin research. In 1984, ALA 
was proposed for use as a photodynamic herbicide, it has 
been discovered recently that^ALi^i^„ be us«i by various 
routes of administration to detect and treat certain 
^^^^ i^^^^^±r^^^ metabolizing cells, namely 

hyi>erproiifer'ative cells. It is especially useful in the 
30 treatment of :r ?i«lignant ^ and non-malignant abnormal 

a£^ has been administered by varibus routes Icnown for 
use in drug administration, but especially by topical 
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applicat:ion to the skin and epitheliim of various body 
cavities. Application of ALA results in the selective 
accvmulation of clinically significant amounts of 
protoporphyrin IX, another precursor in the metabolic 
5 pathway to heme* Activation of protoporphyrin XX by 
light, depending on the wavelength of the light, will 
cause the protoporphyrin IX eitiier to fluoresce (which 
can be used as the basis of a detection method) , or to 
decompose (which can be used as the basis of treatment 
io for cells that need to be removed) • 

; ■ ' - ■ c 

ALA previously has becm used in clinical testing on 
humans and other mammals in agiieous and non*agueous fluid 
vehicles such as creams (oil in water . emulsions) . and 
lotions for applicatiori . to^ ^ skin^ and orall^r f or the 
15 diagnosis and treatment of skin cancers. KLh has been 
used in clinical studies in aqueous solution for 
application to. the endometrial cavity* 

AIiA has been reported to inhibit degradation of the 
drug calcitonin by the na^al mucosa peptides in 

20 U • S • 5,026,825 • / Preparations in , the , examples of that 
patent show a combination of calcitonin and ALA in 
aqueous solutions containing one or more of behzalkoni(^ 
chloride, citric acid, sodium citrate, hydrochloric acid, 
sodium acetate and acetic acid* The organic acids and 

25 their salts appear to be used as buffers , to adjust the 
pH of the riesulting solution to about 4. 

AiiA has a tendency to decompose in a wide variety of 
vehicle^ used in clinical testihg including both water 
containing Vehicles, anhydrous fluid v^icles and water 

30 and oil emulsions. In general, the lower the pH of the 
fluid vehicle, the more rapid the degradation. Foir 
example, addition of about 10% by weight AI*A in the form 
the hydrochloride salt into an alkaline solution, left at 
room temperature, results in almost complete degradation 

35 in about one week. 
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Precursors or prodrugs of AIA have been reported for 
use in conditions similar to that as reported for ALA. 
The Norwegian Radium Hospital Research Foundation's PCT 
application No. WO 95/07077 piiblished March 16, 1995 
("precursors") and Peng et al. Abstract, American Society 
of Photobiology Annual Meeting, 1995 Budapest. 

The decomposition occurring with fluid preparations, 
such as water and ethanol, reported in the scientific 
literature with use of ALA patients, is sufficient to 
preclude the use of ALA in a product to be distributed in 
normal, existing channels for th^ supply of 
pharmaceuticals; Many studies have been performed 
without success in an attempt to stabilize ALA, with 
respect to extending the stability of the chemical in a 
15 fluid, including use of an aqueous solution containing 
certain antioxidants such as ascorbic acid and sodium 
bisulfite, Thus^ there remains a need for a storage 
stable composition comprising AIA in a form suitable for 
administration to a patient. 

20 Suihmwrv of the T»^r^r.^- 4 ^jl 

The invention riBlateis to a phai^ 
of c increa^^^ which comprises ALA and a 

pharmaceutically acceptable, flexible, finite carrier 
f ®^ administration to the sJcii* or other dermal 
25 m^afibrane of a optionally containing a stabilizing 

ai^ouht of .an organic weak proton donor or a saccharide. 

mxe pharmaceutically acceptable carrier in solid 
formulation iforriopi^iai delivif^ is desirably 

a skin patch, many forms and types of which are known and 
30 used in the art. It is preferable that the composition 
be prepared without - and essentially contain no - water. 
Not only are these formulations using a topical solid 
carrier stable after prolonged storage, but use of the 
formulations appear to improve the fluorescence produced 
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after exposing treated skin to activating light, as 
compared with the fluorescence produced with AIA in a 
fluid carrier. In particular, the pattern of 

fluorescence is nore even and uniform oyer the area of 
5 application than with topical .creams or salves, and may 
eveh provide increased fluorescence # 

When preparing the solid formulations for topical 
administration, addition of a proton donor, such as a 
weak organic acid, can be used to increase the long-term 

iO . stability of the patch. Suitable organic acids are mon^ 
and polycarboxylic acids such as citric acid, oxalic and 
ascorb4.c acids * Weak organic acids are preferred because 
they are less irritating and less likely, to affect the 
stability of thB .fKUi.\^ The additive also can be a 

15 sacpharide. Xf the solid preparation contains water, it 
is essential to include the stabilizing amoimt of a 
proton donor or saccharide-containing substance. 
Anhydrous preparations, however, sure preferred. 

The term stabilizing amount,** when applied to the 
20 mild organic proton dfonpr or the sacpharide^containing 
substance of 1;he present invention, means a concentration 
sufficient to prevent or minimize the degradation of Al^. 
over the expected storage time for the composition, 
typically € months to two years, in general > this amount 
25 should be an amount at least equal in weight to the ALA 
present, although concentrations as high as four times 
the weight of ALA can be used. The sacchairide^-cbhtaining 
substiance can be a complex saccharide such as starch, a 
gum or a polysaccharide or it can be less complex 
30 sacchaoride .such, as a monosaccharide. 

The mechanism by which tihe solid topibal formulation 
stabilizes the ALA is \in3cnown. The mechanism by which 
the weak organic proton donor such as the weak organic 
acid or the saccharide-containing substance increases the 
35 stability of ALA also is unknown. It cannot be explained 
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"•^^^y * reducing effect which prevents the oxidation 
of AIA, since other anti-oxidants , such as Vitaain E, 
ascorbic acid and sodium bisulfite used in an 
aqueous solution, were not found to be effective at 
5 increasing the stability of AlA. it is unknown whether 
this effect is one of protection by the saccharide- 
containing substance oif the degradation sites on the AIA. 

This invention also comprises the method of 
. stabilizing ALA by mixing the same with an anhydrous, 

10 flexible, finite, phamaceutically acceptable carrier for 
topical administration. The carrier also nay comprise a 
weak organic proton donor or saccharide, a solid polymer, 
or two or more of the foregoing. 



IS 



20 



It now has been found that .ttA >iiin be prepared in a 
^Wl^ ^o^iation for toxical ^s^ hjr Ihc^i^oratibn into 
a topical drug delivery carrier , optionally containing a 
niid organic proton sacchai-lde containing 

s^stince. In a preferred smbodiment, the delivery 
carrier is contained In a patch. Use of topically acting 
ALA in a patch is unusiikl since, bacwe of the increased 
costs associated with manufacture of patches. Typically, 
because of these costs, patched ate used only for 
prescription drugs intended for systolic effect, but 
Which are given topically to avoid degradation by the 
liyer or to prolong the rate and extent pf distribution. 

The term a tf-amlnolevuliiiic acid as used herein 
refers to ALA, pharmaceutical ly acceptable salts thereof 
and prodrugs, which are considered phainaaceuticai 
30 equivalents for purposes of this invention. The nature 
of such salts and prodrugs are known tb skilled workers 
in the arts. The pharmaceutically Acceptable salts 
include, but are not limited to, acid addition salts with 
inorganic and organic acids as well as quaternary 



25 
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ammpnitim sal'ts of ALA. Suitable inorganic salt^s include 
hydrochloride^ hydrobromide, sulfal^e, carbona'te, hydrogen 
carbonalie, hydrogen sulfate £md like Inorganic salt:s 
known for use with pheunBiacologically active substances. 
5 suitable organic acids are those iiiono^ an<i poly carboxy lie 
acids such as citric acid, ascorbic acid; oacalic acid and 
benzoic a:cid which are weak acids and can also act as a 
proton donor. A suitable quaternary aauaonium salt is 
olealkonium chloride and other quaternary amDonium salts 
10 ^a^l^ ^3re generally recognized as safe and effective 
("GRAS") under the food and drug laws for application 
derinal membranes* See generally Dundgaard, H. (ed«)" 
cited below. 

The other pharmaceutical ly acceptable prodrugs of AIA 
15 include the pharmaceutical ly acceptable esters - amides 
and other masked forms or derivatives thereof - that are 
sietabblized in vivo to yield ALA or a solubilized form 
thereof . 

Because of the instability , of KIA . in a strongly 
20 acidic milieu, estierif ication of AIA with an aliphatic 
alcohol, which is normally catalyzed by a strong acid, is 
not preferred. ESsterif icatipn may, however, 
accomplished by an alternate route. For example, the 
amino group is protected by a carbdbenzoxy group by 
25 reaction with csirbobenzoxysuccinimide* The CBZ^AIA is 
reacted with a diazoalkane. such as didzpmethane tP 
produce CBZ-ALA ester « The CBZ group is then removed by 
hydrogenolysis to produce an ALA carboxy lie acid ester* 
The yields by sucti a procedure are virtually 
30 quantitative* 

"Pharmaceiitically acceptable ester" refers to those 
esters which retain, upon hydrolysis of the ester bond in 
vlyo, the biological effectiveness and properties of %he 
carbjDxylib acid and are not biologically or otherwise 
35 xmdesirable* For a description of pharmaceutically 
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^rrrr ^"^"""^ prodrugs, see Bmidgaard, H. , ed. , 
(1985) Desxgi, of Prodrugs, Elsevier Science Publishers 
Aasterdam. Generally, ester formation can 

accoaplished via conventional synthetic techniques. 
(See, e.g., March Advanced Organic Chemistry, 3rd Ed 
John Wiley * sons. New York (1985) p. 1157 and references 
cited therein, and Marie et al. , Encyclopedia of ca^emical 
Technology, John Wiley & sons. New York (1980).) The 
ester component of the carboxylic acid ester will 
10 generally comprise (i) a C1-C22 alkane that can also 

' ZT^"" r? """"^^ ^'^^ '^^^ branched 

carbon chains or (ii, a C7^C12 aromatic or heteroaromatic 
group. This invention also contemplates the use of those 
ccmpositions which are both esters as described herein 

pnarmaceutlcally acceptable 

acxd addition salts thereof . 

«Pharmaceutically acceptable amide- refers to those 
amxdes which retain, upon hydrolysis of the amide bond 
the biological effectiveness and properties of the 
c^boxylic acid or amine and are not biologically or 
otherwise undesirable. For a description of 

Pharmaceutically acceptable amides as prodrugs, see 
Bundgaard, H. , ed. , (1985) Design of Prodrugs, Elsevier 
science Publishers, Werdam. These amides are 
typxcally formed from the corresponding carboxylic acid 
and an amine. Generally, amide formation can be 
accomplished via conventional synthetic techniques . (See 
e.g., March Advanced Organic Chemistry, 3rd Ed., John 
Wiley & sone. New York (1985) p. 1152, and Mark et al., 
30 Encyclopedia of Chamical Technology, jphh Wiley s sons, 
Kew York (1980).) This inv«»tion also contemplates the 
use of those composition* which are both imides as 
described herein and at the same time are the 
pharmaceutically acceptable adid addition salts thereof. 

35 The stability of AIA may be increased by 

incorporating it into a solid, pharmaceutically 



20 
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acceptable carrier, preferably a -topical carrier and more 
preferably in an anhydrous adlxesive tiopical carrier. The 
solid carrier can op-tionally contain an organic wesJc 
proton donor such as a weak organic acid, or ' a 
5 . saccharide^con^aining substiahce* 

The Ikerm "pharx&aceut:ically acceptable carrier** used 
here witii reference to tropical administ;ra'tibn refers "to 
the wide variety of carriers known for use for 
application to the skin or body cavity to a dermal 
10 membrane* Such carriers are well known in the art. ^ 

The term "organic weak proton donor used hiBre refers 
to an orgsoiic substance known to function as a weak acid 
which , does ^ not> at the s«une time, degrade the ALA* 
Whether the organic, substance will degrade the AIA can be 

15 determined easily by placing the substance at the 
.concentration intended for use . with the AIiA^ then 
analyzing for residual ALA. SuiteJsle organic weak proton 
donors etre organic weak acids such as mono- and 
polycarbo^ylic acids such as citric acid, oxalic acid, 

20 ascorbic acid and : benzoic, acid« . . Other suitable 
stabilizers are gums such as guar xanthan gum, 

karaya 91m, British gum, starch gum, tragacanth gu(^ 
pectin giim and derivatives thereof , saccular ides such as 
complex saccharides such as cellulose/ polysaccharides 

25 such aLB dextran and dextrin, and monosaccharides such as 
dextrose, fructose, maltose, D-glucose and L-glucose. 
Corn syrup, cbmposeid of dextrin and glucose is 
particularly useful, but its u^e is limited by the fact 
that ii generally contains water, 

.30 The solid topical forms of the pressent invention 

include all the known types of devices, including both 
the adhesive matrix and reservoir devices. Matrix 
devices are preferred because the minimization of the 
nunber of layers of the device results in ease of 

35 preparation • The matrix devices are prepared by methods 
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known in the art. The most convenient form for 
manuf actxire of a matrix device is one in which the AlA is 
dispersed in a pressure sensitive adhesive. The matrix 
devices are preferably prepared using commercially 
supplied orgainic solvents containing the polymer. The 
additional ingredients are added to the mixture and then 
the solvents are removed to form the patcsh. This avoids 
the use of or inclusion of water in the composition and 
the need to perform a cross-linking step after the 
mixing, such as is necessary for emulsion polymerization. 

Pressure sensitive adhesives useful in preparing the 
preferred topical compositions include a wide variety of 
polymeric adhesives ihcludin^r jaharmaceuticAlly acceptable 
acirylics, vinyl acetate, silicone and synthetic or 
15 natural rubber adhesives and mixtures thereof. Acrylib 
adhesives include Gelva adhesives GMS 1430, 788 available 
from Monsanto Co. and various burotak adhesives such as 
87-2852 manufactured by National Starch. Viriylacetate 
adhesives including Plexbond 14» and 150 from Air 
Products are of limited usefulness because they contain 
water. Rubbsr ba^ed adhesives such as the Morstiks f rom 
Morton Thiokol, Ins; or Vistansx laanuf actured by Exxon 
Chemicals can be used. Numerous silicone based adhesives 
are available from Dow-Comihg. These and other pressure 
sensitive adhesives suitable for topical application will 
be apparent to one skilled in the art. 

. Por adhesive matrix devices, the polymer blend is 
^ppiied to a suitable backing material ia^ermeable to the 
driig or this o«ier compoheiits of the pblyner matrix ^ The 
backing materials, which are preferably water resistaxtt, 
and occlusive or nOn-occiusive, can be selected from such 
material as foam, metal foil, polyester, low density 
polyethylene; copolymers of vinyl chloride and 
pbiyvinylidene chloride and laminates thereof. 
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Where lAe 1:opical device is a reservoir-type device, 
the AliA in a solvent, preferstbly in a non-acjueous solvent 
such as an alkanediol or an organic acid such as citric 
acid is used to fill the reservoir. About 0*1 to about 
5 2%, preferably about 0«5% of a gelling agent such as 
hydroxyprbpyl cellulose, can be added to form a gel. The 
solution or gel is retained in the reservoir by a 
.suitable rate-conteolling membrane such as an ethylene*- 
vinyl acetate copolymer membrane, which membrane 
10 preferably has a face layer of a pressure sensitive 
adhesive as described above. Backing materials ar( 
similar to those described above for matrix devices. 

Both adhesive matrix and reservoir devices contain 
a release liner impermeable to the drug and any solvents 
15 present, in the system in order to protect the adhesive 
layer until the patch is to be applied to the skin. 
Typical iDiaterials for release liners are polyester, 
: polyethylene, and polyethylene coated paper, preferably 
silicon-coated to facilitate removal. 

20 The adhesive matripes of the present invention 

contain 0; 5 to 50% AIA by weight, preferably 5 to 20%, 
and most preferably 10 to 20%; 50 to 95% ac&esiveC 
. prieferably 60- to. 90% and more preferably 70 to 90%. An 
optional carrierand may contain from 0 to 40% by weight 

25 of other cbmponents, such as a proton : donor , penetration 
enhancer and other substeuices known for use in 
trahsd^nnal formulations. : Since the AIA in the solid 
formulation is used for a topical effect, there is ih 
fabt no maximxm ..limitation as t the amount of AIA that 

30 can be used in the psit;qh except to the extent that the 
adheisiveness or. stability of the patch is affected « 

nethods for preparing adhesive matrix devices are 
known in the art* A preferred methoci for preparing 
adhesive matrix topical devices of the present invention 
35 comprises coating a thin layer of the adhesive polymer 
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containing the Aia optionally in an anhydrous solvent and 
optionally containing a mild organic proton donor such as 
saccharide-containing substance or a mild organic acid 
onto the material to be used as a release liner, cross- 
linJcing the polymer blehd in the case of an adhesive to 
be cross-linked, drying the release liner containing the 
polymer mixture, then laminating the backing material to 
the resultant adhesive layer. The preferred proton donor 
for the AIA is any liquid material or a saccharide- 
. containing substance or an organic acid such as citric 
V ' * nori-agueous solvent. Additional substances 

which increase the passage of the drug into the skin also 
can be added. Suitable sized patches can then be cut out 
and the Patches preieerably sealed in protective pouches. 

The layer of polymer mixture bast on the release 
liner according to the preferred method of this invention 
is about 5 mils to about 30 mils thick. The coated layer 
is preferably dried at a temperature of about 80 degrees 
Centigrade, one mil « 0.0254 mm. 



15 



20 



The size of the topical device of the present 
invention depends on the dose oi ALA to be utilized, with 
the i,ref erred patch area beiiig abeiit 2.5 to 20 cmS 
preferably 5 to 15 eSm'. The preferred delivery rate for 
ALA is at least p.i ^. per cn^? per hbur, giving a 
25 preferred daily dosage of at least o;25 mg. per day 
applied to the area of the skin to be diagnosed or 
treated for about 2-48 hours. The optimum concentration 
of ALA in a patch is at least 6.1-3.0 mg. per cm*. 

As a minimum, the topical devipc must contain a 
30 pharmacologically effiactive amount of AL&. Generally, 
this is at least 0.25 mg. The duration of application ie 
that period sufficient to achieve ALA p^etration ihto 
the diseased tissue and that permits high lodalized 
concentrations of protoporphyrin ix resulting from the 
35 cbny«rsion of ala. This period may be about 3-24 hours 
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and, preferably, is 12-16 hours. The effective amoxxnt 
and duration will vary depending on the nature of the 
lesion and may be determined empirically by those skilled 
in the art by testing localized fluorescence of the 
5 lesion after administration. if fluorescence is 
insufficient, longer application : or higher AIA 
concentrations may be used^ 

Topical ALA photodynamic therapy (ALA PDT~) involves 
the exposure of the ALA-treated lesion with light. A 

10 suitable wavelength is 400 nm, 634 nm or 600-700 nm, 

an intensity of 10-100 milliwa.tts per centimeter squared 
(mw/cm^) to provide a light dose of lo-ioo Joules/cm^. 
]|^cppsur,e time may vary from 3 to 30 minutes, but 
preferably is about 10 minutes. Upon eaq>osure, 

is activation of protoporphyrin IX leiads to in situ 
breakdown of protoporphyrin IX and the generation of 
singlet o3^gen, leading to the destructibn of diseased 
. .pells.: 

The target tissues for which the present invention 
20 may be used are any visible, cutaneous lesion or other 
uxidesired rapidly growing cells. in particular, these 
ihclude, but are not limited to, neoplastic, aplastic a^ 
hyperplastic skin conditions such as basal cell 
carcinoma, actinic keratosis, psoriasis and similar 
25 conditions. 
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Example 1 



The following table shows typical adhesive matrix 
formulations of this invention • In this table GMS means 
Gelva multipblymer syst;em, and the percentages shown are 
percentages by weight: 

gftlva MmtiPolviPer Somtion « Acrvlic Adh^g^y^ ^ t ; ^^ 
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In the following example the ALA, propylene glycol, 
lecithin and glycerin are blended at about 70 to 90^0 
until all the drug is dissolved. The solution is then 
cooled to about 20 to 35*C prior to adding the karaya 
gum,. Once the karaya gum is added, the final composition 
is applied to a suitable backing material such as a non- 
woven polyester film (for example, the film sold under 
the trademark Spntara 8106, manufactured by DuPont de 
Nemours, Wilmington, DE) and W2urmed to about 100 
accelerate the formation of the gel into its final, 
finite form. 
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A thirty-two year old female is diagnosed with basal 
cell carcinoma. A single lesion is evident on her right 
forearm covering approximately 22 mm^, and topical 
5 aminolevulinic acid photodynamic therapy (ALA PM™) is 
prescribed* 

A 5 cm^ topical patch containing 10% (w/w) AI«A, inade 
according to Example 1 or 2, is applied to the lesion. 
The patch is left in place for 18 hours, which is 

10 sufficient to permit adequate penetration of ALA into the 
lesion and for the formation of protoporphyrin IX 
("PpIX") , the active end product of topical ALA 
administration. After the patch is removed, the lesion 
is wiped with an alcohol swab to remove any residual 

1? adhesive. 

The lesion is then exposed to activating UV light 
using a conventional Woods lamp to determine if the 
fluorescence levels, and hence the PpIX levels, are 
sufficient. Finding the levels suitable, the lesion is 
20 then exposed. to a 634 nm wavelength light source at ido 
mH/cm^ for 15 minutes. 

Within 30 minutes, a localized reaction is observed, 
chauracterized by the rapid onset of redness, erythema and 
edema at the treatment site. During the next several 
25 ^^y^i necrosis of the destroyed lesional cells ensues, 
resulting in the formation of a burh-likei scab over the 
former lesion. During the next s±^ weeks, normal healing 
of the treated tissue and restoration of intact skin is 
observed. 

30 The foregoingf examples are illustrative embodiments 

of the invention and are merely exemplary. A person 
skilled in the art may make variations and modification 
without depeorting from the spirit and scope of the 
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invention. All such modif icatiions and variations are 
intended to be included within the scope of the invention 
as described in this specification and the appended 
claims. 
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What Is C3ai«.«»rt Tft 

1. A pharmaceutical cosmos i-t ion comprising: 

(i) a therapeutically effective amount of a 

*pAd or a pharmaceutical equivalent 

tiaereof; and 

(ii) a pharmaeeutically acceptable, flexible, 
finite: carrier for derrtil^ 

2. The composition of claim 1, wherein said 
pharmaceutical equivalent is an ester of *-aminolevulinic 
acid. 

3. The coinposition of claim i, wherein said 
pharmaceutical equivalent is an amide of ^-aminolevulinic 
acid. 

4. The pharmaceutical Composition of claim i, 
wherein said * -aminolevulinic acid or pharmaceutical 
equivalent thereof is dispersed throughout the carrier. 

5. The pharmaceutical composition of claim i, 
wherein said carrier is an adhesive; 

6. The pharmaceutical : composition of claim 5, 
wherein said adheisive is a pressure-sensitive adhesive. 

7. The pharmaceutical composition of claim 6, 
wherein said pressure : sensitive adhesive is a bio- 
adhesive. 

8. The pharmaceutical cpmpositioh of claim 6, 
wherein said pressure sensitive adhesive is a polymeric 
adhesive selected from the grovkp consisting of an 
acrylic, a silicbne-based adhesive, a vinyl acetate 
adhesive and a natiiral or synthetic rubber-based 
adhesive, or mixtures thereof. 
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9. The pharmaceut^ical compos i-t ion of claim 5, 
wherein said adhesive additionally contains a stabilizing 
amoxmt of a saccharide. 

10* nie pharmaceutical composition of claim 9, 
wherein said saccharide is selected from the group 
consisting of dextrans, dextrins, polysaccharides^ 
disaccharides and monosiacchar ideis . 

11 w The pharmaceutical composition of claim lo^ 
wherein said monosaccharide is selected from the gr(^^ ) 
consisting of dextrose, fructose, D-glucose and 
glucose. 

12. The pharmaceutical composition of claim 9, 
wherein said saccharide is a mixture of a substance 
selected from the group consisting of dextrins, dextrans 
and monosaccharides. . . 

13 • The pharmaceutical composition of claim 5 , 
wherein said adhesive additionally contains a stabilizing 
amount of an organic weak proton donor. 

14. . The pharmaceutical composition of claim ^ ; 
wherein said organic weaJc proton donor is a carboxylic 
acid. 

15. The pharmaceutical composition of claim 14 
wherein said carboxylic acid is selected from the group 
consisting of citric acid, oxalic acid, ascorbic acid and 
benzoic acid^ 

16. . The pharmaceutical composition of claim 13, 
wherein skid composition is substantially anhydrous. 

17. The pharmaceutical composition of clijiim 13 
coxaprising> in weight percentjages , about 0.5% to about 
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50% 6 -aminolevulinic acid, and about: 10% to about: 95% of 
an adhesive. 

18. A me1:hod of stabilizing ^-aminolevulinic acid 
or a pharmaceutiical eqpiivalent: thereof, co&prising mixing 
said ^-aminolevulinic acid or said pharmaceutical 
equivalent thereof with an anhydrous, flexible, finite 
pharmaceutically acceptable carrier suitable for topical 
administration. 

( ■ 19* The method of claim 18, wherein a weak organic 

proton donor is also added to the mixture. 

20. The method of claim 19, wherein said weak 
organic proton donor is a carboxylic acid. 

21. The method of claim 18, wherein said carrier is 
an adhesive. 

^ 22. The method of claim 21, wherein said adhesive 

is a pressure sensitive adhesive. 

23. Hike method of claim 21, wherein said adhesive 
V is selected from the group consisting of bloadhesives and 

• polymeric adhesives. 

24. The method of claim 23, wherein said polymeric 
adhesive is selected form the group consisting of an 
acryZic, a sillcone'^based adhesive, a vinyl acetate 
adhesive, . and a natviral or synthetic rubber abased 
adhesive, or mixtures thereof. 

25. The use of 5-raminolevulinic acid or a 
pharmaceutical equivalent thereof for the preparation of 
a transdermal drug delivery device comprising a 
therapeutically effective amount of said ^-aminolevulinic 
acid or phsunaaceutical equivalent thereof in a flexible 
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finite carrier for applicatiion to skin or other dermal 
membrane of a mammal. 
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